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SEMICONDUCTOR MEMORY DEVICE 
HAVING MEMORY CELL ARRAY DIVIDED 
INTO A PLURALITY OF MEMORY BLOCKS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a semiconductor memory 

device, and particularly to a semiconductor memory device 
having a plurality of memory blocks in Which speci?c 
memory cells are selected by a common address signal so 
that a Write operation or a readout operation can be per 
formed to the selected memory cells. 

2. Description of the Background Art 
In a semiconductor memory device, particularly a 

dynamic random access memory (hereinafter referred to as 
DRAM), its increased capacity has caused problems such as 
increase in poWer consumption as Well as reduction in speed 
of access to a speci?c memory cell. 

As an approach to solve this problem, a DRAM having a 
memory cell array divided into a plurality of independent 
memory blocks has been developed, and is already being 
manufactured. 

FIG. 17 is a block diagram shoWing a structure of a 
conventional DRAM including a plurality of memory 
blocks. 

Referring to FIG. 17, a DRAM 500 includes a memory 
cell array 50 Which is divided into four memory blocks #1 
to #4. 

FIG. 18 is a circuit diagram schematically shoWing a 
structure of a memory block in conventional DRAM 500. 

Memory block #1 includes a plurality of memory cells 
MC arranged in a plurality of roWs and columns (only one 
memory cell is illustrated in the FIG. 18 for simpli?cation of 
the description). Memory cells MC are connected by Word 
lines in the direction of the roWs, and are connected by bit 
line pairs BL and /BL in the direction of the columns. Bit 
line pairs BL, /BL (the sign “/” denotes inversion, negation, 
complement or the like) are connected to corresponding 
sense ampli?ers 56, respectively. In addition, bit line pairs 
BL, /BL are further connected to a data bus DB1 via 
corresponding I/O gates 57, respectively. Each I/O gate 57 
is controlled by a corresponding column selecting line CSL. 

Structures of memory blocks #2 to #4 are the same as that 
of memory block #1 shoWn in FIG. 18, and external data 
communication to and from memory block #2, to and from 
memory block #3, and to and from memory block #4 is 
performed via data buses DB4, DB2, DB3, and DB4, 
respectively. 

Referring to FIG. 17, DRAM 500 further includes an 
internal control signal generating circuit 51. Internal control 
signal generating circuit 51 performs conversion of an *RAS 
signal (roW address strobe signal) input from an *RAS pin 
into an /RAS signal (internal roW address strobe signal), a 
*CAS signal (column address strobe signal) input from a 
*CAS pin into a /CAS signal (internal column address strobe 
signal), a *WE signal (Write enable signal) input from a 
*WE pin into a /WE signal (internal Write enable signal), 
and an *OE signal (output enable signal) input from an *OE 
pin into an /OE signal (internal output enable signal). These 
internal control signals are then output. Internal control 
signal generating circuit 51 generates another internal con 
trol signal /XE from these internal control signals for 
controlling internal circuits included in DRAM 500 Which 
Will be described hereinbeloW. 
DRAM 500 further includes an address buffer 52, a roW 

decoder 53 and a column decoder 54. 
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2 
Address buffer 52 incorporates an address signal (A0, . . . , 

AN) input from address terminals a0, . . . , aN according to 

/RAS signal output from internal control signal generating 
circuit 51 to produce an internal roW address signals 

(X0, . . . , XN). 

RoW decoder 53 decodes internal roW address signal 
(X0, . . . , XN) and selects corresponding Word lines WL in 

respective memory blocks #1 to #4. Upon the rise of 
potential of each selected Word line WL, a sense ampli?er 56 
corresponding to each memory cell MC connected to each 
selected Word line WL is operated and slight difference 
Which had been produced betWeen corresponding bit lines 
BL and /BL is ampli?ed. 

In addition, address buffer 52 incorporates an address 
signals (A0, . . . , AN) input from address terminals a0, . . . , 

aN according to /CAS signal output from internal control 
signal generating circuit 51 to produce an internal column 
address signal (YO, . . . , YN). 

Column decoder 54 decodes internal column address 
signal (YO, . . . , YN) and selects corresponding column 
selecting lines CSL in respective memory blocks #1 to #4. 
Upon the rise of potential of each selected column selecting 
line CSL, a corresponding bit line pair BL, [BL is connected 
to a corresponding one of data busses DB1 to DB4 via a 
corresponding I/O gate 57. 
As a result, When Write operation is performed, data input 

from the external terminal is conducted to a corresponding 
one of data busses DB1 to DB4 via input/output circuit 
Which Will be described later, and then to corresponding bit 
lines BL and /BL, so as to be Written into a speci?c memory 
cell MC. 
When readout operation is performed, potential of bit 

lines BL and [BL is conducted to a corresponding one of data 
busses DB1 to DB4, and then to the input/output circuit 
Which Will be described later, so as to be output to the 
external terminal as a result. 

DRAM 500 further includes main ampli?ers 60 to 63, 
data output buffer circuits 70 to 73, and data input buffer 
circuits 80 to 83. 
Main ampli?er 60 ampli?es a signal on data bus DB1 of 

memory block #1. Main ampli?er 61 ampli?es and outputs 
a signal on data bus DB2 of memory block #2. Main 
ampli?er 62 ampli?es a signal on data bus DB3 of memory 
block #3. Main ampli?er 63 ampli?es a signal on data bus 
DB4 of memory block #4. 

Data output buffer circuit 70 produces external readout 
data from the output signal of main ampli?er 60 according 
to /OE signal output from internal control signal generating 
circuit 51 and outputs the produced signal to an external 
terminal DQ1. Data output buffer 71 produces external 
readout data from the output signal of main ampli?er 61 also 
according to /OE signal and outputs the produced signal to 
an external terminal DQ2. Data output buffer circuit 72 
produces external readout data from the output signal of 
main ampli?er 62 also according to /OE signal and outputs 
the produced signal to external terminal DQ3. Data output 
buffer circuit 73 produces external readout data from the 
output signal of main ampli?er 63 also according to /OE 
signal and outputs the produced signal to external terminal 
DQ4. 

Data input buffer circuit 80 receives external Write data 
input from external terminal DQ1 to produce internal Write 
data to be Written into a speci?c memory cell MC of memory 
block #1 according to /WE signal output from internal 
control signal generating circuit 51, and conducts the pro 
duced signal to data bus DB1. Data input buffer circuit 81 
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receives external Write data input from external terminal 
DQ2 to produce internal Write data to be Written into a 
speci?c memory cell MC of memory block #2 also accord 
ing to /WE signal and conducts the produced signal to data 
bus DB2. Data input buffer circuit 82 receives external Write 
data input from external terminal DQ3 to produce internal 
Write data to be Written into a speci?c memory cell MC of 
memory block #3 also according to /WE signal, and con 
ducts the produced signal to data bus DB3. Data input buffer 
circuit 83 receives external Write data input from external 
terminal DQ4 to produce internal Write data to be Written 
into a speci?c memory cell MC of memory block #4, and 
conducts the produced signal to data bus DB4. 

Description Will noW be made in the folloWing for the 
timings of readout operation and Write operation in DRAM 
500. FIGS. 19A—19I are timing charts for readout and Write 
operations in the conventional DRAM 500 having four 
memory blocks. In FIGS. 19A—19I, RA is for internal roW 
address signal While CA is for internal column address 
signal. 
At time t0 When /OE signal falls to L level, readout 

operation is initiated. 
Simultaneously, When /RAS signal falls to L level, 

address buffer 52 externally incorporates an address signal 
(A0, . . . , AN) to produce an internal roW address signal 

(X0, . . . , XN). When roW decoder 53 receives this signal, it 

activates a corresponding Word line WL in each of memory 
blocks #1 to #4. 

At time t1 When /CAS signal falls to L level, address 
buffer 52 externally incorporates an address signal (A0, . . . , 

AN) to produce an internal column address signal (Y0, . . . , 

YN). When column decoder 54 receives this signal, it 
activates a corresponding column selecting line CSL in each 
of memory blocks #1 to #4, so that data busses DB1 to DB4 
are connected to corresponding bit line pairs BL, /BL, 
respectively. 
As a result, respective signals on data busses DB1 to DB4 

are ampli?ed by main ampli?ers 60 to 63 and then are 
converted into external readout data 01, 02, 03 and 04 at data 
output buffer circuits 70 to 73 to be output from external 
terminals DQ1 to DQ4, respectively. 
At time t2 When /OE signal rises to H level, the readout 

operation is terminated. In addition, When /RAS and /CAS 
signals rise to H level at time t2, memory blocks #1 to #4 are 
deactivated. 

Then, Write operation is initiated When /W E signal falls to 
L level at time t3. 

During the period betWeen time t3 and time t4, similarly 
to the period betWeen time t0 to t1, fall of /RAS and /CAS 
signals to L level causes activation of speci?c Word lines WL 
in respective memory blocks #1 to #4 While data busses DB1 
to DB4 are connected to speci?c bit line pairs BL, /BL in 
respective memory blocks #1 to #4. 
As a result, external Write data W1, W2, W3, W4 input 

from respective ones of external terminals DQ1 to DQ4 are 
converted into internal Write data at data input buffer circuits 
80 to 83, and thereafter, are conducted to data busses DB1 
to DB4 so as to be Written into speci?c memory cells of 
memory blocks #1 to #4, respectively. 

At time t5 When /WE signal rises to H level, the Write 
operation is terminated. In addition, When /RAS and /CAS 
signals rise to H level at time t5, memory blocks #1 to #4 are 
deactivated. 
As described above, the conventional semiconductor 

memory device has a structure in Which a memory cell array 
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4 
is divided into a plurality of blocks upon operation, in order 
to solve the problems mentioned above caused from increase 
in storage capacity. 

HoWever, in such a structure, it is necessary to prepare 
input/output pins as many as the divided memory blocks, 
and to provide internal circuits relating to input/output 
corresponding to each of the input/output pins (for example, 
a main ampli?er, a data input buffer circuit, data output 
buffer circuit). As a result, the circuitry must be designed to 
accommodate the number of the memory blocks, and as the 
number of memory blocks is increased, there Would be a 
problem of increase in the chip area. 

Particularly, given the fact that there is a trend in this 
technical ?eld for large capacity of a memory cell array and 
thus the number of memory blocks included in a single chip 
to be further increased, groWing chip area has become an 
inevitable problem. 

SUMMARY OF THE INVENTION 

Based on the foregoing, it is an object of the present 
invention to provide a semiconductor memory device in 
Which a plurality of memory blocks can be operated Without 
increase in chip area caused by increase in the number of the 
memory blocks. 
A semiconductor memory device according to the present 

invention includes a plurality of memory blocks in Which 
speci?c memory cells are selected simultaneously by a 
common address signal. The semiconductor memory device 
further includes a signal generating circuit responsive to a 
plurality of input signals respectively from a plurality of 
external terminals for generating a plurality of control 
signals. The plurality of memory blocks are divided to form 
a plurality of groups each of Which includes the same 
number of memory blocks. The memory device further 
includes a plurality of output control circuits each provided 
for a corresponding one of the groups for selectively and 
externally outputting readout data from either one of the 
memory blocks belonging to the each group according to the 
plurality of control signals, a plurality input control circuits 
each provided for a corresponding one of the groups for 
selectively rendering externally input data into Write data of 
either one of the memory blocks belonging to each of the 
groups according to the plurality of control signals, and a 
plurality of data input/output terminals each provided for a 
corresponding one of the groups to be commonly employed 
for external data output of the output control circuit and 
external data input of the input control circuit for the 
corresponding one of the groups. 

In accordance With another aspect of the present 
invention, a semiconductor memory device includes a plu 
rality of memory blocks in Which a common address signal 
selects speci?c memory cells simultaneously. The semicon 
ductor memory device further includes a signal generating 
circuit for receiving a ?rst input signal from a ?rst external 
terminal, a second input signal from a second external 
terminal, and a third input signal from a third external 
terminal to generate control signals. The plurality of 
memory blocks are divided to form groups each of Which 
includes tWo memory blocks. The memory device further 
includes a plurality of output control circuits each provided 
for a corresponding one of the groups for selectively and 
externally outputting readout data from either one of the tWo 
memory blocks belonging to each of the groups according to 
the control signals, and a plurality of input control circuits 
each provided for a corresponding one of the groups for 
selectively rendering the externally input data into Write data 


















